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The challenge to determine
whether thin films - some at a
single molecule scale - are
strong enough for technology
work is easier and quicker
using an inexpensive testing
method developed by a team
of researchers at the National
Institute of Standards and
Technology (NIST) with IBM
collaborators.They report in
Nature on how they used an
innovative ‘measurement plat-
form.’ Smaller than a box of
tissues this was used by the
team to evaluate a battery of
low-k films that varied in
porosity, from samples with no
pores, to samples in which
pores made up half the 
volume.
After comparing results with
those obtained using nano-
indentation, the team conclud-
ed the NIST-developed
approach “provides an inex-
pensive, fast, and highly effec-
tive technique” for evaluating
new varieties of low-k 
materials.
Strain-induced elastic buckling
instability for mechanical meas-
urements (SIEBIMM) builds on
the science of buckling con-
cerned with crumbling build-
ings or crumpling of the Earth’s
crust.The method entails
mounting a postage-stamp-sized
assortment of incrementally
varying thin films on a strip of
Band-Aid sized silicone rubber.
The combination of sample
array and soft substrate are
placed on a custom-built stage
that can be stretched or com-
pressed.
Subjected to a gradually increas-
ing force that stretches or
squeezes, a sample becomes
unstable and buckles, wrinkling
like corrugated cardboard. Sited
beneath the stage, a laser beams
through the sample and a cam-
era captures the light scattered
at the critical point of 
instability.
From the resulting diffraction
pattern, the buckling wave-
length, or distance between the
peaks of adjacent wrinkles, is
determined and a series of
mathematical calculations
relates the buckling wavelength
directly to the elastic modulus
of the sample, which corre-
sponds to the strength of the
material.
The SIEBIMM method was
developed at the NIST
Combinatorial Methods Center
Useful for evaluating all types
and combinations of materials,
the new method measures and
analyses the strength and stiff-
ness of a thin-film sample in
about 2 seconds in contrast to
several minutes for indentation
and other conventional
approaches.
The NIST-developed technique
accommodates high-throughput
testing, so that hundreds or
even a few thousand systemati-
cally varying samples can be
tested in rapid succession.
Accelerated testing can spur
progress in a large variety of
existing and emerging technol-
ogy areas that rely on thin-film
advances for improved per-
formance or enhanced protec-
tion as in semiconductors, solar
cells, fuel cells, coatings, mag-
netic storage devices and
prospective nanotechnology
devices.
Web:
http://www.nist.gov/combi
SIEBIMM overtakes nano-indentation testing 
The SIEBIMM test platform shows a
strained polymer film supported on
a PDMS (silicone) sheet clamped
between two supports.The irides-
cent colour is a result of diffraction
from micrometer-scale periodic
ridges. In the buckle image, a col-
orized optical micrograph shows
the isotropic buckling of a PDMS-
supported nanoporous film.
Courtesy NIST.
Researchers from Korea
Electronics Technology Institute
(KETI) have made electronic
paper from ordinary paper coat-
ed with thin layers of plastic
electronics.This has the advan-
tage of being light, inexpensive,
and thermally and mechanically
stable during processing. The
method could be used to make
roll-up displays of all types,
including electronic paper, elec-
tronic maps, and advertising 
displays.
The researchers made the
device by coating a sheet of
commercial inkjet paper with
the plastic parylene to protect
the paper from moisture and
provide a uniform surface, then
applying a second layer of pary-
lene followed by layers of nick-
el, three types of organic mate-
rial and a metal top layer.
The top layer is semi-transpar-
ent, transmitting more than
75% of the light generated
beneath it to provide a maxi-
mum brightness of 417 cande-
las/m2. Computer display
brightness values typically
range from 150 to 2,000 cande-
las/m2 The prototype device
has emitting areas of 10x2mm.
The device worked while
rolled around a pen with an
8mm diameter  according to
the researchers.
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